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of screw osteosynthesis. The device 
contains a plate 1 with hooked end 2, teeth 
3, a slot for a wood screw 5, and a cam 6 
with a notch under screw 5. The device is 
placed into position, and screw 5 is 
screwed down to cam 6, turned with the 
notch beneath the screw, in a clockwise 
direction. Plate 1 moves, downwards along 
the femur, digging with teeth 3 into its 
neck. Wood screw 5. falls into the notch 
and locks it, "which assures compression in 
the area of the fracture and stable 
fixation of the fragments of the femur, and 
leads to faster consolidation, with reduced 
likelihood of complications. 
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# The invention pertains to medical 

technology, in particular to traumatology 
and orthopedics. 

The purpose of the invention is to 
increase the stability of screw 
osteosynthesis . 

Figure 1 shows a compressing device for 
osteosynthesis of the femur in frontal 
projection, and Figure 2 the same in lateral 
proj ection . 

The compressing device for 

osteosynthesis contains a plate 1 with a 
rounded .hooked end 2, the leading edge of 
which has teeth 3. In plate 1 is a slot 4 
through which passes an adjusting wood screw 
5. Below notch 4 is a disk cam 6 with a 
rounded notch 7 under screw 5. Disk cam 6 
is attached to plate 1 by machine screw 8 
and has on its outer face holes 9 for use 
with a spanner wrench (not shown) . Plate 1 
is fastened to the bone using fixing wood 
screws 10. 

The device is used as follows. 

Via lateral access, the proximal part of 
the femur and part of the trochanter major 
are laid bare. The device is put into place 
in such a way that the hooked end 2 of plate 
1 grabs the trochanter major from above and 
holds the repositioned proximal part of the 
femur, while plate 1 covers the area of the 
fracture . 

Through the lower part of slot 4, one 
screws into the bone adjusting screw 5 
adjacent to disk cam 6, turned with notch 7 
beneath [the screw] . Using a socket-type 
spanner wrench {not shown) with pins 



inserted into • holes 9, one rotates cam 6 
clockwise. Its side surface thus presses 
with increasing force on adjusting screw 5, 
forcing plate 1 to move downward along the 
femur. The hooked end 2, being drawn 
downwards, presses on the seat of the 
trochanter major and, digging with teeth 3 
into the neck of the femur, thereby assures 
compression in the area of the fracture and 
stabilizes fixation of the fragments of the 
femur . 

As it finishes turning, notch 7 of disk 
cam 6 falls under the shoulder of adjusting 
screw 5 and it is locked securely, assuring 
its immobility. 

Fixing screws 10 are screwed through the 
pertinent holes in plate 1 into the bone, and 
adjusting screw 5 is tightened until its head 
hits the outer surface of the disk cam 6 
pressed against plate 1. The wound is 
sutured layer-wise. After consolidation, the 
device is removed in the inverse order. 

The use of this device assures faster 
consolidation times, with reduced likelihood 
of complications. 



Patent Specification 

A compressing device for osteosynthesis, 
containing a plate with a slot beneath an 
adjusting screw and holes under fixing 
screws, on which plate is a disk cam, 
characterized in that, in order to increase 
stability of screw osteosynthesis, the plate 
is made with a rounded hooked end with teeth, 
and the disk cam is made with a notch under, 
the adjusting wood screw and is attached to 
the plate by means of a machine screw. 
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(57) H3o6peTeHMe othochtch k TpaBM 3TO.no- 
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peCCHH npH 0CT6OCH HTC3C H n03BO,TfleT yBCTH- 



MHTb CTa6 H.T bHOCTb NOAB6pT6.1 bHOt'O OCTCO- 
CHHTG33. YCTpOHCTBO CO^ep>KHT H3 K.T3 J.K Y 1 
C 3arH>'TblM KOHUOM 2, 3)*(5bHMH 3 H na30M 

uiypyna 5. 9Kcue.HTpnK 6 c .ivhkoh iioa ujy 
pyn 5.* J/cTa HaBJiHBa iot ycTponcTSo, BsepTbiBa 
jot wypyn 5 B03.ne 3KCuenTpnKa 6, noBepHyTO 
ro ,iyHKOH bhh3, h Bpaiua»OT cro (io MacoBoii 
CTpe.TKe. HaK.na^Ka 1 onycKaeTCH B,io.*ib 6e.a 
pa, BnHBa^Cb 3y6bRMH 3 b ujeftHyio cro MacTb 
LUypyn 5 nonaiaeT b .'ivhkv h «3ame.iKMBaeT 
ca», mto o6ecneMHBaeT Kovmpeccnio b o6*nac 
th nepe.noMa, c t a 6 h .i b h y K) (j)H kc<i um k) ot/iom 

KOB 6eapeHHOM KOCTIi H C HOCOGCTBVCT VCKOpC 
HHfO CpOKOB KOHCO.nHjaUHH npil CHHWeilHIi BC 
POHTHOCTH OClOKtieHHM. 2 ft J) . 
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H3o6peTeHHe othochtch k mcahuhhckoh 

TeXHHKC a HMeHHO K Tp3BM3T0/10rHH H OpTO- 

ne^HH. 

Ue/ib H3o6peTeHH« — yeeJiHMeHHe cT36H/ib- 
hocth noABepTeAbHoro 0CTeocHHTe3a. 

Ha (j)Hr. 1 H3o6pa>KeHO KOMnpeccnpyiouiee 

yCTpOMCTBO AAA OCTeOCH HTe33 6eApeHHOH 

kocth, c})poHTa^bHan npoeKun«; Ha (})Hr. 2 — 
to we. 6oKOBaa npoenuHH. 

KoMnpeccnpyjomee ycTpoficTBO aah ocieo- 
CHHTe3a coziep>KHT HaKJiaiiKy 1 c 3arHyTbiM 
kohuom 2 OKpyMOH (|)opMbi, nepeAHAR Kpo.MKa 
KOToporo HMeeT 3y6ba 3. Ha HaKAaAKe 1 hmc- 
eTC« na3 4 noA peryAHpoBOMHbin uuypyn 5. 
Hnwe na3a 4 pacnoAOweH ahckobw h 3kc- 
ueHTpHK 6 c JiyHKow 7 noA peryAHpoBOMHbin 
luypyn 5. ZXhckobwh 3KcueHTpnK 6 CBfl3an c 
HaKJiaAKOH I bhhtom 8 h HMeeT Ha HapywHOH 

CTOpOHe OTBepCTHH 9 flOA BHAOMHbl H KAKDM (He 

noxa3an). HaoaAKa I KpenHTca h axocTHo c 
noMOiubK) <})HKCHpyK)LUHx uiypynoB 10. 

YcTpoHCTBO npHMeHflK)T cAeAytomnM o6pa- 

30M. 

BoKOBbIM AOCTynOM 06H3>KaK)T npOKCHMa/lb- 

hwh OTAeA 6eApa h o6jiacTb 6oAbtuoro BepTe/ia. 
HaoaAbiBafOT ycTpoficTBO TaK, MTo6bi 3arny- 

TbIH KOHeU 2 HaKJiaAKH I OXBaTHJl 60AbUJOH 

BepTeA cBepxy h yAep>KHB3Ji penoHHpOBaHHbin 
npoKCHMajibHbiM OTAe.n 6eApa, a HaKA3 AKa 1 
nepeKpwBaAa o6AacTb nepe/iOMa. 

Mepe3 h h >k hkdk) HacTb na3a 4 b KOCTb BBGp- 
TbiBam peryAHpoooMHbiH wypyn 5 B03.ne ahc- 
koboto 3KCueHTp h Ka 6, noBepHyToro yry hkoh 7 

BHH3. TopUOBbIM BHAOMHblM KAJOHCM (HC nO- 
K333 H ) , BCTaB/ieHHbIM LUTbJpHMH B OTBepCTHH 9 
fIpOH3BOAHT BpaUieHHe AHCKOBOPO 3KCUeHTpH- 

Ka 6 no m acoBOH cipeAKe. Flpn stom ero 6oko- 
Ban noBepxHOCTb Aa b ht co see B03pacTajomeH 
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chaoh Ha pery-nnpOBonHbiH Luypyn 5, 3acT3B- 
ahh HaK^aAKy I onycKaTbca BAOAb 6eApa. Ee 
3arHyTbiH KOHeu 2, oceAaa, a3bht Ha ceAO- 
BHuy 6oAbLuoro BepTe/ia h, BnHBancb 3y6bHMH 3 
b lueeMHyK) nacrb 6eApa, o6ecnenHBaeT 3thm 
kdm npeccH io b o6a3cth nepeAOMa h CTa6HAb 
nyio cj}HKCaUHK> otaomkob 6eApeHHOH kocth 

riOA KOHeU BpatUeHHfl AHCKOBblH 3KCUCHT 

pHK 6 nonaAaeT ji y h k o h 7 nOA aiefiKy peryAH 
pOBOMHoro wypyna 5 h «3ameAKHB3eTca» Ha 
aokho, oGecneMHBan cboio HenoABH>KHOCTb 
BBepTbtBaioT Mepe3 cooTBeTCTByiouiHe ot 
BepcTHfl b naKAaAKe I <})HKCHpyiomHe wypy 
nbi 10 b KOCTb h AObopaMHBaioT pery;iHpoBOM 
HbiM luypyn 5 ao ynopa ero warhkoh b Ha 
py>KHyio noBepxHOCTb ahckoboto 3KcueHTpn 
Ka 6, npH>KHM aeMOro k H3 KJia AKe I. PaHy noc 
aohho yujHBajOT. IlocAe kohcojihasuhh, ycT 

POHCTBO yA3AHK)T B o6paTHOM flOpHAKC 

npHMeHenne npeAJiaraeMoro ycrpOHCTBa 
o6ecneMHaaeT ycKOpeHne cpoKOB kohcoahas- 

UHH, npH CHH>KeHHH BepORTHOCTeH OC.F10>KHe- 
HHH. 



0opMyAa u3o6peTenuH 

KoMnpeccMpyiomee ycTponcTBo ajih ocTeo- 
CHHTe33, coAep>K3mee HaK/iaAKy c na30M noA 
peryA HpoBOMH bin Luypyn h OTBepcTHR m h noA 
(})HKCHpyK)LUHe ujypynw, na naKAaAKe ycT3- 

HOBJieH. AHCKOBblH 3KCUeHTpHK, OTAUHCLtOU^eeCR 
TeM, MTO, C UeAblO y BeJIHMeHHH CT3 6h JlbHOCTH 

noABepTe^bHoro ocTeocn HTe3a, H3 KJiaAKa Bbi- 
noAHena c 3arnyTbiM kohuom OKpy taoh c{)opMbi 

C 3y6bflMH, a AHCKOBblH 3KCUeHTpHK BblPOAHeH 

c Ay hkoh hoa peryji npoBOMHbiH luypyn h cbh- 

33H C H3KJ1 a AKOH C nOMOlUbfO BH HT3. 
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(54) Plate for osteosynthesis 

(57) Plate for osteosynthesis with several holes for the 
accommodation of self-tapping bone screws, characterized 
by the fact that the holes (2) display an inside thread (3) 
going conically to the bone surface, whereby the bone 
screws (5) in the region of the screw neck (7) are provided 
with a conical outside thread (6), which on fastening the 
plate leads to an angularly stable non-positive connection. 
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Plate for osteosynthesis 



Description 



The invention relates to a plate for osteosynthesis with several holes for the accommodation of self-tapping 
bone screws. 

A pressure plate for osteosynthesis known from CH-PS 637 762 has several holes arranged in the 
longitudinal axis of the pressure plate for the accommodation of bone screws. 

The cross-sectional profile of the pressure plate is designed so that sectional planes through the pressure 
plate parallel to the bone surface widen with increasing distance from the bone surface. The under side 
of the pressure plate designated to rest on the bone in addition displays spherical recesses, so that 
immediately after the implantation hollow spaces result between the bone and the pressure plate. 

The holes themselves are constructed as oblongs symmetrical to the longitudinal axis and have on the walls 
of their long sides a buttress recessed facing the upper side of the pressure plate, on which the screw head 
can shift parallel to the longitudinal axis. When the pressure plate is used, the bone surface is closed up 
by known surgical techniques, the bone fragments are joined together and aligned, the pressure plate is put 
on and a secure connection is produced by firm pressure and screwing with bone screws. Although the 
pressure plate can be more simply removed after successful healing of the bone fracture, i.e. without the 
assistance of instruments and without destruction of the newly formed bone lamellas of the plate bed, in 
fact, strong compressive forces of the pressure plate still act on the bone surface, so that the supply to the 
bone, and therefore its healing, is affected. 

A bone plate for osteosynthesis is known from EP 0 355 035 A 1 which has at least two through-holes and 
which is fixed on the bone by means of screws. The through-holes of the plate are in the shape of a cone 
so as to accommodate a correspondingly shaped screw head. The cone has a cone angle that is smaller than 
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the resulting angle of friction. By means of the conical bored hole and the conical head, the plate is 
clamped in a quasi wedge shape. Furthermore, the contact surface of the osteosynthetic device with the 
bone is reduced to a smaller size there. Functionally, however, forces still act between the under side of 
the plate and the bone, with the consequence of undesired bone compression. 

It is therefore the task of the invention to provide a more developed osteosynthetic plate with several holes 
for the accommodation of self-tapping bone screws by means of which an angularly stable arrangement can 
be provided which does not rest on the bone, so that the healing time after plate osteosynthesis can be 
shortened and complications can be excluded. 

By means of the plate, the blood circulation of the fragment under the plate should still be maintained so 
that there is no loss in quality of the bone. 

The solution of the problem of the invention results with the invention in accordance with the 
characteristics in patent claim 1, with the sub-claims at least including appropriate designs and 
developments. 

According to the invention, the holes of the plate have an inside thread running conically to the bone 
surface, with the bone screws in the region of the screw neck being provided with a conical outside thread. 
On fixation of the plate, the two threads lead to an angularly stable, in particular a non-positive and in some 
cases a positive connection. 

With the same thread pitch, the cortical thread of the screw shaft is so designed that it has a lower height 
than the thread of the screw neck. 

The length of the thread of the bone screw in the neck region is in general equal to the gauge or thickness 
of the plate. On tightening the plate, the latter is distanced from the bone. Bone compression stress due 
to the plate is dissipated. 

By relieving the contact of the plate with the bone, and also by using monocortical screws, the plate system 
in accordance with the invention offers optimal conditions for undisturbed healing of the fracture, 
especially in fractures of the shaft. 

The plate system in accordance with the invention can also bear a load just a few days post-operative. At 
the same time, shorter healing times are established, since the blood circulation in the fragment is 
maintained and the fracture hematoma is left as it was. In practice, in comparison to all conventional 
osteosynthetic devices, with the plate not in contact with the bone surface the vitality of the periosteum 
under the plate can be maintained. 

Surgically, the bone plate is aligned in the usual way on the bone and put on loosely, without removing 
the periosteum. For the mounting, the standard twist drill, bushing or drilling jig with thread, a depth- 
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measurement apparatus and a screw driver are required. 

Pre-boring is effectuated with the corticalis drill by way of the bushing or drilling jig that is screwed into 
the plate hole. The bushing or drilling jig is then removed and the depth of the drilled channel is 
measured. Then a corresponding self-tapping corticalis screw is screwed in until the head sinks into the 
plate hole and the screw shaft is anchored monocortically in the bone. The other holes are then prepared 
and engaged in the same way on alternate sides of the fracture. 

As shown, the advantages achieved with the invention consist in that the bone plate presented does not 
produce a compressive connection to the surface of the bone and the stable connection of the bone 
fragments is achieved by clamping the head of the bone screw in the conical thread of the holes in the bone 
plate. In this way, the bone screw is in a position to absorb forces in all directions and to offer an 
angularly stable hold. The periosteum is not additionally destroyed and the healing process is improved. 
The fracture healing time is significantly shortened by indirect healing of the fracture, with loss of quality 
of the bone under the plate being precluded. 

The invention will be explained below in more detail by means of examples of embodiments and with the 
assistance of the figures. 



Shown are: 



Fig. 1: 



a top view of an elongated osteosynthetic bone plate and also an enlarged sectional view 
in the region of a drilled hole; 



Fig. 2a: 



a longitudinal section through a humerus plate; 



Fig. 2b: 



a top view on to a humerus plate; 



Fig. 2c: 



a section along the line A-A on the humerus plate in Fig. 2b, and an enlarged 
representation of the detail Y; 



Fig. 2d: 



a section along the line B-B and a section along the line C-C of the humerus plate in Fig. 



2a; 



Fig. 3: 



a side view and a top view of a bone screw. 



An osteosynthetic bone plate 1 has several holes 2, depending on its specific application, for the 
accommodation of bone screws 5 (Fig. 3). 
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The holes 2, as in the detailed representation in Fig. 1, are designed so that they have a conical threading 
3 running towards the bone surface. 

The bone screw 5 displays a conical outside thread 6 in the region of the screw neck 7, corresponding to 
the conical inside thread 3 of the plate 1 . When the plate is fixed, the two threads provide for an angularly 
stable, non-positive connection. 

With the same thread pitch, the cortical thread 9 of the screw shaft 8 is constructed so that the latter has 
a lower height than the thread of the screw neck 7. 

The bone screw can have a hexagonal or star-shaped socket head 10 for the accommodation of 
corresponding forces when the screw is tightened. 

As is shown in Fig. 1, the holes 2 in the plate 1 are arranged longitudinally at intervals from each other. 
The plate 2 [sic] shown has a connector 4 for bridging defects. 

In the solution in accordance with the embodiment example and looking at Fig. 1 , the osteosynthetic plate 
is made of stainless steel and has a width of 12 mm with a material thickness of ca. 4 mm. The plates can 
be made in different lengths and in different plate arrangements, with a negative conical thread being cut 
in each plate hole for 4.5 mm self-tapping corticalis screws (see Fig. 3). 

In the neck region 7 of the screw 5 used, a high, positive conical thread 6 is cut that only catches in the 
thread of the respective plate hole 2. 

With the same thread pitch, the cortical thread 9 of the screw shaft 8 is lower than that of the neck 7. In 
this way, on tightening of the screws, the plate is selectively distanced from the bone. An angularly stable 
construction results from the anchoring of the screw in the plate hole. On the installation side, a 2.5 mm 
twist auger is used for 4.5 mm screws. The pre-drilling occurs by means of a drilling jig or a bushing that 
is inserted by way of a thread provided in the corresponding screw-hole. The drilling jig is removed and 
then the depth of the drilled channel is measured, so as to screw in the appropriate self-tapping cortical 
screw until the screw head is recessed in the plate hole and the screw shaft is anchored monocortically in 
the bone. 

In the form of embodiment of a humerus plate with conical threaded holes as in Figs. 2a to 2d, recourse 
is had to the same principle of the opposed conical thread, whereby the holes 2 with conical threads are 
preferably arranged in the corner points of an equilateral or isosceles triangle, as is made clear in Figs. 2b 
and 2c. 
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In another form of embodiment not shown in the drawings, at least one hole in the bone plate can display 
an elongated form parallel to the longitudinal axis, whereby the terminal radiuses have different 
measurements. The radius turned towards the site of the bone fracture is thus smaller than the radius 
pointing away from the bone fracture site. The corresponding hole is likewise conical in design. The 
advantage of this form of embodiment lies in that when the bone screw is tightened a movement along the 
bone plate, and thus a compression of the opposing bone fragments, occurs. 

The plate in accordance with the invention was observed postoperatively, with the medical course being 
uneventful in all patients. Operated-on extremities could be cautiously stressed even on the day after the 
procedure and on the fourth day they could be stressed considerably. Complications were not detected. 
In the x-rays after about 20 days, a modest formation of callus was observed. After only 21 to 28 days, 
the fracture line was no longer detectable in the x-ray in some patients. In all patients, an easily visible 
callus collar was developed during the healing period. It was more intensively formed in the region of the 
corticalis further away from the plate. The plate was not overgrown by it. 

Due to the lifting of the contact of the bone with the plate proposed according to the invention, and the use 
of monocortical screws, the proposed solution offers optimal conditions for undisturbed healing of the 
fracture in shaft fractures. In comparison to the state of the art, with the suggested solution the vitality of 
the periosteum under the plate is completely retained. The tissue under the plate was vital in all cases, and 
displayed no circulation disturbances. 

In the use of the contact-free plate which is fixed monocortically, compared with bicortical and epi- 
periosteally fixed plates, a micro-instability results that is sufficient for the purposes of biological 
osteosynthesis. Since only screws with small differences in length have to be kept on hand, a costly 
inventory for the respective caliber of extremities or for bicortical plate fixation is unnecessary. Due to 
the blocking in accordance with the invention of the thread of the screw in the thread of the corresponding 
'plate hole an angularly stable osteosynthetic method results. 
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Claims 

1 . Osteosynthetic plate with several holes for the accommodation of self-tapping bone screws, characterized 
by the fact that the holes (2) display an inside thread (3) running conically to the bone surface, with the 
bone screw (5) in the region of the screw neck (7) being provided with a conical outside thread (6), which 
when the plate is fixed leads to an angularly stable non-positive connection. 

2. Osteosynthetic plate as in claim 1, characterized by the fact that with the same thread pitch the cortical 
thread (9) of the screw shaft (8) has a lower height than the thread (6) of the screw neck (7). 

3. Osteosynthetic plate as in claim 1 or 2, characterized by the fact that the bone screw (5) displays a head 
with a hexagonal or star-shaped socket (10). 

4. Osteosynthetic plate as in one of the preceding claims, characterized by the fact that the holes are 
arranged in the lengthwise direction of the plate. 

5. Osteosynthetic plate as in one of the claims 1 to 4, characterized by the fact that at least one group of 
holes is arranged in the corner points of an equilateral or isosceles triangle. 

6. Osteosynthetic plate as in one of the preceding claims, characterized by the fact that the length of the 
thread of the bone screw (5) in the neck region (7) corresponds essentially to the gauge or thickness of the 
plate. 



